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Triazolopyrimldines of formula (I), wherein the 
index and substituents have the following meaning: n = 
0 or a whole number of 1 - 5; R = halogen, cyano, 
hydroxy, cyanate, alkyl, alkenyl, alkinyl, halogenalkyl, 
halogenalkenyl, alkoxy, alkenyloxy, alkinyl oxy, 
halogenalkoxy, cycloalkyl, cycloalkenyl, cycloalkoxy, 
alkoxycarbonyf, aikenyloxycarbonyl, alkinyloxycarbonyl, 
aminocarbonyl, alkyiaminocarbonyl, dialkylaminocarbonyl, 
alkoximinoalkyl, alkenyloximinocarbonyl, 
alkinyloximinoalkyl, alkylcarbonyl, alkenylcarbonyl, 
alkinylcarbonyl, cycloalkylcarbonyl or a five to ten 
membered saturated, partially unsaturated or aromatic 
heterocycle, containing one to four heteroatoms from 
the group O, N or S; R1 = alkyl, alkenyl, alkinyl, 
cycloalkyl, cycloalkenyl, phenyl, naphthyl or a five to 
ten membered saturated, partially unsaturated or 
aromatic heterocycle, containing one to four 
heteroatoms from the group O, N or S, R and/or R1 
being able to be substituted according to the 
description; R2 = alkyl, alkenyl or alkinyl which can 
be substituted by halogen, cyano, nitro, alkoxy or 
alkoxycarbonyl. The invention also relates to a method 
for the production of said compounds, agents 
containing same, and the use thereof in controlling 
noxious fungi. 
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= (54 ) Title: FUNGICIDAL TR1AZOLOP YR1M1D1N ES , METHOD FOR THE PRODUCTION THEREOF AND USE THEREOF 
= TN CONTROLLING NOXIOUS FUNGI AND AGENTS CONTAINING SATD COMPOUNDS 

5 (54) Bezeichnung: FUNGIZEDE TRIAZOLOPYRIMIDINE, VERFAHREN ZU IHRE R HERS TELLUNG UND IHRE VERWEN- 

— DUNG ZUR BEKAMPFUNG VON SCHADP1LZEN SOWIE SIE ENTHALTENDE MTTTEL 

— (57) Abstract: Triazolopyrimidines of formula (T), wherein the index and substitnents have the following meaning: n = 0 or a 
= whole number of 1 - 5; R = halogen, cyano, hydroxy, cyanate, alkyl, alkenyl, atkinyl, halogenalkyl, halogenalkenyl, alkoxy, alkeny- 
= i OX y, alkinyloxy, halogenalkoxy, cycloalkyl, cycloalkenyl, cycloalkoxy, alkoxycarbonyl, alkenyloxycarbonyl, alkinyloxycarbonyl, 
= aminocarbonyl, alkylaminocarbonyl, ddalkylaminocarbonyl, alkoximinoalkyl, alkenyl oximinocarbonyl, alkinyloximinoalkyl, alkyl - 
= carbonyl, alkenylcarbonyl, alkinylcarbonyl, cycloalkylcarbony] or a five to ten membered saturated, partially unsaturated or aromatic 
S3 hcicrocyclc, containing one lo four hclcroaloms from the group O, N or S; R l = alkyl alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 

— phenyl, naphthyl or a five to ten membered saturated, partially unsaturated or aromatic hctcrocyclc, containing one to four hct- 
eroatoms from the group O, N or S, R and/or R l being able to be substituted according to the description; R 2 = alkyl, alkenyl or 
alkinyl which can be subsn' toted by halogen, cyano, nitro, alkoxy or alkoxycarbonyl. The invention also relates to a method for the 

^2 production of said compounds, agents containing same, and the use thereof in controlling noxious fungi. 



O 



(57) Zusammenfassuog: Triazolopyrimidinc der Formcl (I), in der der Index und die Subslitucntcn folgcndc Bcdculung haben: n 
0 odcr cine ganzc Zahl von 1 bis 5; R Halogen, Cyano, Hydroxy, Cyanat, Alkyl, Alkenyl, Alkinyl, HaJogenalkyl, Halogenalkenyl, 
Alkoxy, Alkenyloxy, Alkinyloxy, Halogenalkoxy, Cycloalkyl, Cycloalkenyl, Cycloalkoxy, Alkoxycarbonyl, Alkenyloxycarbonyl, 
Alkinyloxycarbonyl, Aminocarbonyl, Alkylarninocarbonyl, l^alkylaminocarbonyl. Alkoximinoalkyl, Alkenyloximinocarbonyl, Al- 
kinyloximinoalkyl, Alkylcarbonyl, Alkenylcarbonyl, Alkinylcarbonyl, Cycloalkylcarbonyl, oder ein fiinf- bis zehngliedriger gesat- 
tigter, partiell ungesattigter oder aroma tischer Heterocyclus. enthaltend ein bis vier Heteroatome aus der Gruppe O, N oder S; R 1 
Alkyl, Alkenyl, Alkinyl, Cycloalkyl, Cycloalkenyl, Phenyl, Naphthyl, oder ein funf- bis zehngliedriger gesattigter, partiell ungesat- 
tigter oder aromatisclier Heterocyclus, enthaltend ein bis vier Heteroatome aus der Gruppe O, N oder S, wobei R und/oder R 1 gem ass 
der Beschreibung substituiert sein k5nnen; R 2 Alkyl, Alkenyl oder Alkinyl, die durch Halogen, Cyano, Nitro, Alkoxy oder Alko- 
xycarbonyl subsuTuicrt sein kOnncn; Vcrlahrcn zur Hcrsicllung dicscr M:rbindungcn, sic cnlhaltcndc Miltcl sowic ihrc Vcrwcndung 
zur Bckampfung von Schadpilzcn. 
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FUNGICIDAL TRIAZOIOFYPIMIDINES , METHOD FOR TOE PRODUCTION THEREOF AND 
USE THEREOF IN CONTROLLING NOXIOUS FUNGI AND AGENTS CONTAINING SAID 
COMPOUNDS 

5 

The present invention relates to triazolopyriroidines of the 
formula I 



10 




I 



in which the index and the substituents axe as defined below: 

15 n is 0 or an integer from 1 to 5; 

R is halogen, cyano, hydroxy, cyanato (OCN) r Ci-C B -alkyl, 
C2-Cio-alXenyl, C 2 -Ci 0 -alXynyl , Ci-C 6 -haloalkyl, 
C 2 -Cio-haloalkenyl, Ci-C 6 -alkoxy, c 2 -Ci 0 -alkenyloxy, 

20 C2-Cio-alkynyloxy, Ci-C 6 -haloalkoxy, C 3 -C 6 -cycloalkyl, 

C 3 -C 6 -cycloalkenyl, C 3 -C 6 -cycloalkoxy, Ci-C B -alkoxycarbonyl, 

C 2 -Cio-alkenyloxycarbonyl, C 2 -Ci 0 -alkynyloxycarbonyl, 

ami nocar bony 1 , Ci-Cg-alkylaminocarbonyl , 

di- ( Ci-C 8 ) alkylaminocarbonyl , Ci-C 8 -alkoximinoalkyl , 

25 C 2 -Cio-alkenyloximinocarbonyl r C 2 -Ci 0 -alkynyloximinoalkyl, 

Ci-Cs-alkylcarbonyl, c 2 -Ci 0 -alkenylcarbonyl r 

C 2 -C 10 -alkynylcarbonyl, C 3 -C 6 -cycloalkylcarbonyl, or a five- 
to ten-membered saturated, partially unsaturated or aromatic 
heterocycle which contains one to four heteroatoms from the 
30 group consisting of O, N and S; 

Ri is Cx-Cio-alkyl, C 2 -C 10 -alkenyl, C 2 -C 10 -alkynyl, 

C 3 -C 12 -cycloalkyl, C 3 -Ci 0 -cycloalkenyl , phenyl, naphthyl or a 
five- to ten-membered saturated, partially unsaturated or 
35 aromatic heterocycle which contains one to four heteroatoms 

from the group consisting of O, N and S, 

where R and/or R 1 may be partially or fully halogenated or may be 
substituted by one to four identical or different groups R a : 

40 

Ra is halogen, cyano, nitro, hydroxy 1, Ci-Ce-alkyl, 

C x -C 6 -haloalkyl, C x -C 6 -alkylcarbonyl, C 3 -C 6 -cycloalkyl, 
Ci-C 6 -alkoxy, Ci-C 6 -haloalkoxy , C x -C 6 -alkoxy car bony 1, 
Cx-Ce-alkylthio, Ci-Ce-alkylamino, di-Cx-Cs-alkylamino, 
45 C 2 -C 6 -alkenyl, C 2 -C 6 -alkenyloxy, C 3 -C 6 -alkynyloxy , 

C 3 -C 6 -cycloalkyl , Ci-Cs-alkoximino , C 2 -C 10 -alkenyloximiiio , 
C 2 -Cio-alkynyloximino r aryl-Ci-C 8 -alkyloximino, 



* 
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C2-Cio-alkynyl r C2 -Cio-alkenyloxy car bony 1, * 
C 2 -Cio-alkynyloxycarbonyl, phenyl, naphthyl, a five- to 
ten-membered saturated, partially unsaturated or aromatic 
heterocycle which contains one to four heteroatoms from 
5 the group consisting of O, N and S, 



where these aliphatic, alicyclic or aromatic groups for 
their part may be partially or fully halogenated or may 
carry one to three groups R b r 

10 

R b is halogen, cyano, nitro, hydroxy 1, mercapto, amino r 
carboxyl, aminocarbonyl, aminothiocarbonyl , alkyl, 
haloalkyl, alkenyl, alkenyloxy, alkynyloxy, alkoxy, 
haloalkoxy, alkylthio, alkylamino, 

15 dialkylamino r formyl, alky lcar bony 1, alkylsulf onyl , 

alkylsulf oxyl , alkoxycarbonyl , alkylcarbonyloxy r 
alky laminocarbonyl , dialkylaminocarbonyl , 
alky laminothiocar bony 1 , dialkylaminothiocarbonyl , 
where the alkyl groups in these radicals contain 1 to 

20 € carbon atoms and the alkenyl or alkynyl groups 

mentioned in these radicals contain 2 to 8 carbon 
atoms; 



and/or one to three of the following radicals: 

25 

cycloalkyl, cycloalkoxy, heterocyclyl, 
heterocyclyloxy, where the cyclic systems contain 3 
to 10 ring members; aryl, aryloxy, arylthio, 
ary 1-Cx— C 6 — alkoxy , aryl— Ci— C 6 — alky 1 , hetary 1 , 
30 hetaryloxy, hetarylthio r where the aryl radicals 

preferably contain 6 to 10 ring members and the 
hetaryl radicals 5 or 6 ring members, where the 
cyclic systems may be partially or fully halogenated 
or substituted by alkyl or haloalkyl groups; and 

35 

R2 is Ci-C 4 -alkyl, C2-C 4 -alkenyl or c 2 -C4-alkynyl, which may be 
substituted by halogen, cyano, nitro, Ci-C 2 -alkoxy , or 
C1-C4 -alkoxycarbonyl . 



40 Moreover, the invention relates to a process for preparing these 
compounds, to compositions comprising them and to their use for 
controlling harmful fungi • 



5-chlorotriazolopyrimidines for controlling harmful fungi are 
45 disclosed in EP-A 71 792, EP-A 550 113, WO-A 94/20501, EP-A 
834 513, WO-A 98/46608 and WO-A 99/41255. 
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However r in many cases , their activity is unsatisfactory. 

It is an object of the invention, to provide compounds having 
improved activity. 

We have found that this object is achieved by the compounds 
defined at the outset. Furthermore, we have found a process for 
their preparation, compositions comprising them and methods for 
controlling harmful fungi using the compounds I. 

The compounds of the formula I differ from the compounds in the 
abovementioned publications in that the 5-alkyl radical is 
combined with groups in position 7 which are attached via carbon. 

15 Compared to the known compounds, the compounds of the formula I 
have increased activity against harmful fungi. 

The compounds I can be obtained by different routes; 
advantageously, 5-aminotriazole of the formula II is used as 
20 starting material and condensed with dicarbonyl compounds of the 
formula III . 



10 



25 „ o ^ r2 III 

This reaction usually takes place at temperatures of from 80°C to 
250°C, preferably from 120°C to 180°C, in the absence of a solvent 
or in an inert organic solvent in the presence of a base [cf . 
30 EP-A 770 615] or in the presence of acetic acid under the 
conditions known from Adv. Het. Chem. 52. (1993), 81 ff. 

Suitable solvents are aliphatic hydrocarbons, aromatic 
hydrocarbons such as toluene, o-, m- and p-xylene, halogenated . 

35 hydrocarbons, ethers, nitriles, ketones, alcohols, and also 

N-methyl pyrrolidone, dimethyl sulfoxide, dimethylf ormamide and 
dimethylacetamide . The reaction is particularly preferably 
carried out in the absence of a solvent or in chlorobenzene, 
xylene, dimethyl sulfoxide or N-methylpyrrolidone. It is also 

40 possible to use mixtures of the solvents mentioned. 

Suitable bases are, in general, inorganic compounds, such as 
alkali metal and alkaline earth metal hydroxides, alkali metal 
and alkaline earth metal oxides, alkali metal and alkaline earth 
45 metal hydrides, alkali metal amides, alkali metal and alkaline 
earth metal carbonates and also alkali metal bicarbonates , 
organoroetallic compounds, in particular alkali metal alkyls, 
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alley lmagnesium halides and also alkali metal and alkaline earth 
metal alkoxides and dimethoxymagnesiura, moreover organic bases, 
for example tertiary amines, such as tr imethylamine , 
triethylamine , triisopropylamine , tributylamine and 
5 N-niethy lpiperidine , N-methylmorpholine, pyridine, substituted 
pyridines, such as collidine, lutidine and 

4-dimethylaminopyridine, and also bicyclic amines. Particular 
preference is given to tertiary amines such as triisopropylamine, 
tributylamine, N-methylmorpholine or N-methylpiperidine. 

10 

The bases are generally employed in catalytic amounts; however, 
they can also be employed in equimolar amounts, in excess or, if 
appropriate, as solvent. 

15 The starting materials are generally reacted with one another in 
equimolar amounts. In terms of yield, it may be advantageous to 
employ an excess of base and diketone XXX, based on IX. 

The compounds of the formula I* according to the invention can 
20 also be obtained by reacting 5-halotriazolopyrimidines of the 

formula IV with substituted malonic acid esters of the formula V, 
where R x is Cx-C^alkyl, allyl, phenyl or benzyl, followed by 
hydrolysis of the resulting ester VI and decarboxylation of the 
carboxylic acid Via. 




In the formula IV, X is halogen, in particular chlorine or 
bromine. The compounds IV are known from the publications cited 
at the outset. In the formula I', n, R and R 1 have the definitions 
40 given for the formula I and R A is hydrogen or Ci-C 3 -alkyl which 
may be substituted by halogen, cyano, nitro or Ci«-C 2 - a l kox Y • 

In a preferred embodijnent of the process according to the 
invention, R A is hydrogen or methyl, in particular hydrogen. 

45 



# 
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The starting materials V are Known from the literature [J. Am. 
Chem. Soc. £A (1942) , 2714; J. Org. Chem. 3£ (1974), 2172? Helv. 
Chim. Acta 61 (1978), 1565], or they can be prepared according to 
the literature cited. 

5 

The subsequent hydrolysis of the ester is carried out under 
generally known conditions [cf.: Greene & Wuts, Protective Groups 
in Organic Synthesis, Wiley (1991), p. 224 ff.: cleavage of alkyl 
esters under Pd catalysis (p. 248); reductive cleavage of benzyl 

10 esters (p. 251)? cleavage of methyl or ethyl esters in the 

presence of lithium salts such as Lil (p. 232), LiBr or LiCl; or 
under acidic or alkaline conditions]. Depending on the structural 
elements R A , R n and R 1 , alkaline or acidic hydrolysis of the 
compounds VT may be advantageous. It is possible that full or 

15 partial decarboxylation to I' takes place even under the 
conditions of ester hydrolysis. 

The decarboxylation is usually carried out at temperatures of 
from 20°C to 180 P C, preferably from 50°C to 120°C, in an inert 
20 solvent, if appropriate in the presence of an acid. 

Suitable acids are hydrochloric acid, sulfuric acid, phosphoric 
acid, formic acid, acetic acid, p-toluenesulf onic acid. Suitable 
solvents are water, aliphatic hydrocarbons, such as pentane, 

25 hexane, cyclohexane and petroleum ether, aromatic hydrocarbons, 
such as toluene, o-, m- and p-xylene, halogenated hydrocarbons, 
such as methylene chloride, chloroform and chlorobenzene, ethers, 
such as diethyl ether, diisopropyl ether, tert-butyl methyl 
ether, dioxane, anisole and tetrahydrof uran , nitriles, such as 

30 acetonitrile and propionitrile, ketones, such as acetone, methyl 
ethyl ketone, diethyl ketone and tert -butyl methyl ketone, 
alcohols, such as methanol, ethanol, n-propanol, isopropanol, 
n-butanol and tert-butanol , and also dimethyl sulfoxide, 
dimethylformamide and dimethylacetamide; the reaction is 

35 particularly preferably carried out in hydrochloric acid or 

acetic acid. It is also possible to use mixtures of the solvents 
mentioned. 

Compounds of the formula I can also be obtained by coupling 
40 5-halotriazolopyrimidines of the formula IV with organometallic 
reagents of the formula VII. In one embodiment of this process, 
the reaction is carried out under transition metal catalysis, 
such as Ni or Pd catalysis. 



45 
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+ M T (-R 2 ) y 



VII 



I 



In the formula VII , M is a metal ion having the valency Y, such 
as, for example, B r Zn or Sn. This reaction can be carried out, 
for example, similarly to the following methods: J. Chero. Soc. 
Perkin Trans. 1 (1994), 1187, ibid 1 (1996), 2345; WO-A 99/41255; 
10 Aust- J. Chem- 43 (1990), 733; J. Org* Chem. 43 (1978), 358; J. 
Chem. Soc- Chem. Commun. (1979), 866; Tetrahedron Lett. 24 
(1993), 8267; ibid 22 (1992), 413. 

The reaction mixtures are worked up in a customary manner, for 
15 example by mixing with water, phase separation and, if required, 
chromatographic purification of the crude products. Some of the 
intermediates and end products are obtained in the form of 
colorless or slightly brownish r viscous oils, which are purified 
or freed from volatile components under reduced pressure and at 
20 moderately elevated temperatures. If the intermediates and end 
products are obtained as solids, purification can also be carried 
out by recrystallization or digestion. 

If individual compounds I cannot be obtained by the routes 
25 described above, they can be prepared by derivatization of other 
compounds I . 

If the synthesis yields isomer mixtures, a separation is 
generally not necessarily required since in some cases the 
30 individual isomers can be converted into one another during the 
preparation for use or upon use (for example under the action of 
light, acids or bases). Similar conversions may also occur after 
use, for example in the treatment of plants in the treated plant 
or in the harmful fungus or animal pest to be controlled.. 

35 

In the definitions of the symbols given in the above formulae, 
collective terms were used which generally represent the 
following substituents: 

40 Halogens fluorine, chlorine, bromine and iodine; 

Alkyl: saturated, straight -chain or branched hydrocarbon radicals 
having 1 to 4, 6, 8 or 10 carbon atoms, for example Cx-C^-alky! 
such as methyl, ethyl, propyl, 1-methylethyl , butyl, 
45 1-methylpropyl , 2-methylpropyl , 1 , 1-dimethylethy 1 , pentyl , 

1-methylbutyl , 2-methylbutyl , 3-methylbutyl , 2 , 2-dimethylpropyl , 
1-ethylpropyl, hexyl, 1, 1 -dime thy Ipropyl, 1 , 2-dimethylpropyl, 
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1 -methy lpentyl, 2-methylpentyl , 3 -me thy lpentyl, 4 -me thy lpentyl, 
1 , 1-dimethylbutyl , 1 , 2-dimethylbutyl , 1 , 3-dimethylbutyl , 
2 , 2 -dimethy Ibutyl , 2 , 3-dimethy lbuty 1 , 3 , 3-dimethylbutyl , 
1-ethy lbuty 1 , 2 -ethy Ibutyl , 1,1,2 -trimethy lpropy 1 , 
5 1,2,2-trimethylpropyl, 1 -ethyl- 1 -me thy Ipropyl and 

1- ethyl-2-methylpropyl ; 

Haloalkyl: straight-chain or branched alkyl groups having 1 to 10 
carbon atoms (as mentioned above), where all or some of the 
10 hydrogen atoms in these groups may be replaced by halogen atoms 
as mentioned above, for example Ci-C2-haloalkyl such as 
chlororoethyl , bromomethyl , dichloromethyl , trichloromethyl , 
f luoromethyl , dif luoromethyl , tr if luoromethy 1 , 

chlorof luoromethyl, dichlorof luoromethyl, chlorodif luoromethyl, 
15 1-chloroethyl, 1-bromoethyl, 1-f luoroethyl, 2-f luoroethyl, 

2 , 2 -dif luoroethyl , 2,2, 2 -tr if luoroethyl , 2 -chloro-2-f luoroethyl, 

2- chloro-2 , 2 -dif luoroethyl , 2,2 -dichloro-2 -f luoroethyl , 
2,2,2-trichloroethyl and pentaf luoroethyl; 

20 Alkenyl: unsaturated, straight-chain or branched hydrocarbon 

radicals having 2 to 4, 6, 8 or 10 carbon atoms and a double bond 
in any position, for example C2-C 6 -alkenyl such as ethenyl, 
1-propenyl, 2-propenyl, 1-methylethenyl, 1-butenyl, 2-butenyl, 

3- butenyl , 1-methyl-l-propenyl , 2 -methyl- 1-propenyl , 

25 1 -methy 1-2-propenyl, 2-methyl-2-propenyl, 1-pentenyl, 2-pentenyl, 
3 -penteny 1 , 4-penteny 1 , 1 -methy 1-1-buteny 1 , 2 -methyl- 1 -butenyl , 
3 -me thy 1- 1 -butenyl , 1 -methy 1-2 -butenyl , 2 -methy 1- 2 -but e ny 1 , 
3 -me thy 1-2 -butenyl , 1 -methy 1-3 -but enyl , 2 -methy 1-3 -butenyl , 
3 -me thy 1-3 -butenyl, 1 , 1 -dimethyl -2-propenyl , 

30 1,2-dimethyl- 1-propenyl, 1 , 2-dimethyl-2-propenyl, 

1 - ethyl- 1 -propeny 1 , 1 -et hy 1-2 -pr openy 1 , 1 -hexeny 1 , 2 -hexeny 1 
3-hexenyl, 4-hexenyl, 5-hexenyl, 1 -methyl- 1-pentenyl, 

2 - methyl- 1-pentenyl , 3 -methyl- 1-pentenyl , 4 -methyl- 1-pentenyl , 

1 - me thy 1-2 -penteny 1 , 2 -methyl-2 -penteny 1 , 3 -methy 1-2 -penteny 1 , 
35 4 -methyl-2 -penteny 1, 1 -met hy 1-3 -penteny 1 , 2 -methyl- 3 -penteny 1, 

3- methyl-3-pentenyl , 4 -methy 1-3 -penteny 1 , l-methyl-4-pentenyl , 

2 - methy 1-4 -penteny 1, 3-methy 1-4 -penteny 1, 4-methyl-4-pentenyl, 

1 . 1- dimethyl-2-butenyl , 1 , l-dimethyl-3-butenyl , 

1 .2- dimethy 1-1-buteny 1, 1 r 2 -dimethy 1-2 -butenyl , 
40 l,2-dimethyl-3-butenyl, 1, 3-dimethy 1-1 -butenyl, 

1 . 3- dimethy 1-2-butenyl , 1 , 3 -dime thy 1-3 -butenyl , 

2 . 2- dimethyl-3-butenyl , 2 , 3 -dimethyl- 1 -butenyl , 

2.3- diraethyl-2-butenyl, 2, 3-dimethyl-3 -butenyl, 
3 , 3-dimethyl-l-butenyl , 3 , 3 -dime thy 1-2 -butenyl , 

45 1 -ethyl- 1 -butenyl, 1-e thy 1-2 -butenyl, l-ethyl-3 -butenyl, 
2 -ethyl- 1 -butenyl , 2 -ethyl-2-buteny 1 , 2 -ethy 1-3 -butenyl , 
1,1, 2- trimethy 1-2 -propeny 1, 1-ethyl-l -methyl-2 -propeny 1, 
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l-ethyl-2-methyl-l-propenyl and l-ethyl-2-methyl-2-propenyl; 

Haloalkenyl: unsaturated, straight-chain or branched hydrocarbon 
radicals having 2 to 10 carbon atoms and a double bond in any 
5 position (as mentioned above), where all or some of the hydrogen 
atoms in these groups may be replaced by halogen atoms as 
mentioned above, in particular by fluorine, chlorine and bromine; 

Alkynyl: straight-chain or branched hydrocarbon groups having 2 
10 to 4, 6, 8 or 10 carbon atoms and a triple bond in any position, 
for example C2-C 6 -alkynyl such as ethynyl, 1-propynyl, 2-propynyl, 

1- butynyl, 2-butynyl, 3-butynyl, 1 -methyl -2-propynyl, 1-pentynyl, 

2- pentynyl, 3-pentynyl, 4-pentynyl, l-methyl-2-butynyl, 

1- methyl-3-butynyl, 2-methyl-3-butynyl, 3 -methyl -1-butynyl, 
15 1, l-dimethyl-2-propynyl, l-ethyl-2-propynyl, 1-hexynyl, 

2- hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl, l-methyl-2-pentynyl, 

1- methyl-3-pentynyl, l-methyl-4-pentynyl, 2-methyl-3-pentynyl, 

2- methyl-4-pentynyl, 3 -methyl- 1-pentynyl, 3-methyl-4-pentynyl, 

4 -methyl- 1-pentynyl , 4-methyl-2-pentynyl r 1 , l-dimethyl-2-butynyl, 
20 1,1 -dimethyl- 3-butynyl, 1, 2-dimethyl-3-butynyl, 
2 , 2 -dimethyl- 3-butynyl , 3 , 3 -dimethyl- 1-butynyl , 
l-ethyl-2-butynyl, l-ethyl-3-butynyl, 2-ethyl-3-butynyl and 
l-ethyl-l-methyl-2 -propynyl ; 

25 Cycloalkyl: mono- or bicyclic, saturated hydrocarbon groups 
having 3 to 6, 8, 10 or 12 carbon ring members, for example 
C 3 -C 8 -cycloalxyl such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl and cyclooctyl, or CT-C^-bicycloalkyl; 

30 Aryl: a mono- to trinuclear aromatic ring system having 6 to 14 
carbon ring members r for example phenyl, naphthyl and 
anthracenyl; 

Five- to ten-membered saturated, partially unsaturated or 
35 aromatic heterocycle which contains one to four heteroatoms from 
the group consisting of o, n and St 

- 5- or 6-membered heterocyclyl which contains one to three 
nitrogen atoms and/or one oxygen or sulfur atom or one or two 
oxygen and/or sulfur atoms, for example 2-tetrahydrofuranyl, 

40 3-tetrahydrofuranyl, 2-tetrahydrothienyl, 3-tetrahydrothienyl, 
2-pyrrolidiny 1 , 3-pyrrolidinyl , 3-isoxazolidinyl , 
4-isoxazolidinyl , 5-isoxazolidinyl , 3-isothiazolidinyl , 
4-isothiazolidinyl , 5-isothiazolidinyl , 3-pyrazolidinyl , 
4-pyrazolidinyl, 5-pyrazolidinyl, 2-oxazolidinyl, 

45 4-oxazolidinyl , 5-oxazolidinyl , 2-thiazolidinyl , 

4-thiazolidinyl, 5-thiazolidinyl, 2-imidazolidinyl, 
4-imidazolidinyl , 1,2, 4-oxadiazolidin-3-yl , 
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1 , 2 , 4-oxadiazolidin-5-yl , 1,2, 4-thiadiazolidin-S-y 1 , 
1,2,4 -thiadiazolidin-5 -y 1 , 1 , 2 , 4 -tr iazolidin-3 -y 1 , 
1,3,4 -oxadiazolidin-2 -y 1 , 1,3,4 - thiadiazolidin-2 -y 1 , 

1. 3.4- triazolidin-2-yl, 2, 3-dihydrofur-2-yl, 

5 2, 3-dihydrofur-3-yl, 2, 4-dihydrofur-2-yl, 2, 4-dihydrofur-3-yl, 

2. 3- dihydrothien-2-yl, 2 , 3-dihydrothien-3-yl, 

2 . 4- dihydrothien-2-yl , 2 , 4-dihydrothien-3-yl , 2-pyrrolin-2-yl, 
2-pyrrolin-3-yl, 3-pyrrolin-2-yl, 3-pyrrolin-3-yl, 
2-isoxazolin-3-yl, 3-isoxazolin-3-yl, 4-isoxazolin-3-yl, 

10 2-isoxazolin-4-yl, 3-isoxazolin-4-yl, 4-isoxazolin-4-yl, 
2-isoxazolin-5-yl, 3-isoxazolin-5-yl, 4-isoxazolin-5-yl, 
2-isothiazolin-3-yl, 3-isothiazolin-3-yl, 4-isothiazolin-3-yl, 
2-isothiazolin-4-yl, 3-isothiazolin-4-yl, 4-isothiazolin-4-yl, 

2- isothiazolin-5-yl, 3-isothiazolin-5-yl, 4-isbthiazolin-5-yl, 
15 2 , 3-dihydropyrazol-l-yl, 2 , 3-dihydropyrazol-2-yl, 

2 , 3-dihydropyrazol-3-yl, 2 , 3-dihydropyrazol-4-yl , 

2. 3- dihydropyrazol-5-yl, 3,4-dihydropyrazol-l-yl, 

3 . 4 - dihydr opyr azol- 3 -y 1 , 3 , 4-dihydropyrazol-4-yl , 
3 r 4-dihydropyrazol-5-yl, 4 , 5-dihydropyrazol-l-yl r 

20 4 , 5-dihydropyrazol-3-yl , 4 , 5-dihydropyrazol-4-yl , 

4 . 5- dihydropyrazol-5-yl, 2 , 3-dihydrooxazol-2-yl, 
2 , 3-dihydrooxazol-3-yl , 2 , 3~dihydrooxazol-4-yl , 

2 . 3- dihydrooxazol-5-yl , 3 , 4-dihydrooxazol-2-yl r 

3 . 4- dihydrooxazol-3-yl , 3 , 4-dihydrooxazol-4-yl , 
25 3, 4-dihydrooxazol-5-yl , 3 , 4-dihydrooxazol-2-yl , 

3 , 4-dihydrooxazol-3-yl , 3 , 4-dihydrooxazol-4-yl , 2-piperidinyl , 

3- piperidinyl, 4 -piper idiny 1 , 1, 3-dioxan-5-yl, 

2- tetrahydropyranyl , 4-tetrahydropyranyl , 2-tetrahydrothienyl, 

3- hexahydropyridazinyl, 4-hexahydropyridazinyl , 
30 2-hexahydropyr imidinyl , 4 -hexahydropyr imidinyl f 

5-hexahydropyr imidinyl , 2-piperazinyl , 

1.3.5- hexahydro-triazin-2-yl and 1, 2 , 4-hexahydrotriazin-3-yl; 

- 5 -member ed heteroaryl which contains one to four nitrogen atoms 
or one to three nitrogen atoms and one sulfur or oxygen atom: 
35 5-membered heteroaryl groups which, in addition to carbon 

atoms, may contain one to four nitrogen atoms or one to three 
nitrogen atoms and one sulfur or oxygen atom as ring members, 
for example 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyrrolyl, 

3- pyrrolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 

40 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, 3-pyrazolyl, 

4- pyrazolyl, 5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-lmidazolyl, 
4-imidazolyl, 1,2 , 4-oxadiazol-3-yl, 1,2, 4-oxadiazol-5-yl , 

1 , 2 , 4-thiadiazol-3-yl , 1,2, 4-thiadiazol-5-yl, 
45 l,2,4-triazol-3-yl, 1 , 3 , 4-oxadiazol-2-yl, 1, 3, 4-thiadiazol-2-yl 
and 1, 3,4-triazol-2-yl? 
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- Benzo- fused 5 -member ed heteroaryl which contains one to three 
n itrogen atoms or one nitrogen atom and one oxygen or sulfur 
atom: 5-membered heteroaryl groups which, in addition to carbon 
atoms, may contain one to four nitrogen atoms or one to three 

5 nitrogen atoms and one sulfur or oxygen atom as ring members 

and in which two adjacent carbon ring members or a nitrogen and 
an adjacent carbon ring member may be bridged by a 
buta-l,3-diene-l,4-diyl group? 

- 6-membered heteroaryl which contains one to three or one to 
10 four nitrogen atoms: 6-membered heteroaryl groups which, in 

addition to carbon atoms f may contain one to three or one to 
four nitrogen atoms as ring members, for example 2-pyridinyl, 
3-pyridinyl, 

4-pyridinyl, 3-pyridazinyl, 4-pyridazinyl , 2-pyrimidinyl, 4-pyri- 
15 midinyl, 5-pyrimidinyl, 2-pyrazinyl, 1,3, 5-triazin-2-yl and 
1 , 2 , 4-triazin-3-yl ; 

Alkylene: divalent unbranched chains of 3 to 5 CH 2 groups, for 
example CH 2 , CB 2 CH 2 , CH 2 CH 2 CH 2 , CH 2 CH 2 CH 2 CH 2 and CH 2 CH 2 CH 2 CH 2 CH 2 ; 

20 

Oxyalkylenei divalent unbranched chains of 2 to 4 CH 2 groups, 
where one valency is attached to the skeleton via an oxygen atom, 
for example OCH 2 CH 2 , OCH 2 CH 2 CH 2 and OCH 2 CH 2 CH 2 CH 2 ; 

25 Oxyalkyleneoxy? divalent unbranched chains of 1 to 3 CB 2 groups, 
where both valencies are attached to the skeleton via an oxygen 
atom, for example OCH 2 0, OCH 2 CH 2 0 and 0CH 2 CH 2 CH 2 O. 

The scope of the present invention includes the (R) and (S) 
30 isomers and the racemates of compounds of the formula I having 
chiral centers. 

With a view to the intended use of the triazolopyrimidines of the 
formula I, the following meanings of the substituents are 
35 particularly preferred, in each case on their own or in 
combination : 

Preference is given to compounds I in which R 1 is C 3 -C 8 -alkyl r 
C 3 -C B -alkenyl, C 3 -C 8 -alkynyl, C 3 -C 6 -cycloalkyl or 
40 C 5 -C 6 -cycloalkenyl - 

Particular preference is given to compounds I in which R 1 is 
Ci-Cs-alkyl or Ci-C6-haloalkyl. 



45 In addition, preference is given to compounds I in which R 1 is 
C 2 -Cio-alkenyl or C 2 -Ci 0 -alkynyl. 
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Likewise, preference is given to compounds I in which R l is a 5- 
or 6-membered saturated or aromatic heterocycie. 

Moreover, particular preference is given to compounds I in which 
5 R 1 is C3-C6-cycloalkyl which may be substituted by Ci-C 4 -alkyl* 

Particular preference is given to compounds I in which R* is 
halogen, cyano, Ci-Cg-alkyl, C 2 -C 6 -alkenyl, C 2 -C 6 -alkynyl, 
Ci-C6-alkoxy , Ci-C 6 -alkoxycarbonyl , Ci-Ce-alkoxiroino , 
10 C 2 -C 6 -alkenyloximino or C 2 -C6-alkynyloximino. 

Particular preference is given to compounds I in which Rh i s 
halogen, cyano, Ci-C 6 -alkyl, C 2 -C 6 -alkenyl, C 2 -C 6 -alkynyl or 
Ci-C6-alkoxy. 

15 

Particular preference is also given to compounds I in which R 2 is 
Ci-C4-alkyl which may be substituted by halogen. 

Likewise, particular preference is given to compounds I in which 
20 R 2 is methyl. 

In addition, particular preference is given to compounds I in 
which R 2 is halomethyl. 

25 Particular preference is also given to compounds I in which one 
substituent R is in the 2-position and n is an integer from 1 to 
4, in particular 1 to 3. 

Moreover, particular preference is given to compounds I in which 
30 n is 2 or 3 and one substituent R is in the 2-position. 

Furthermore, preference is given to compounds I in which R is 
fluorine, chlorine, bromine, cyano, Cx-Cg-alkyl, Ci-C 6 -alkoxy, 
Ci-C 6 -alkoxycarbonyl , Ci-C 6 -a.lkylcarbonyl , 
35 C 1 -C 6 -alkoximino-Ci-C 6 -alkyl, Ci-C 6 -alkenyloximino-Ci-C 6 -alkyl, or 
Ci-Ce-alkynyloximino-Ci-Cs-alkyl . 

Likewise, particular preference is given to compounds I in which 
R is fluorine, chlorine, methyl, trif luoromethyl or methoxy. 

40 

In addition, particular preference is given to compounds I in 
which R n is 2-chloro, 2-f luoro, 2 , 6-dif luoro, 2-methoxy, 
2 -trif luoromethyl, 2 -trif luoromethyl-6-chloro, 2-chloro-6-f luoro, 
2,4, 6-tr if luoro, 2 , 6-dif luoro-4-methoxy or pentafluoro. 

45 
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Very part icu lax preference is given to compounds r in which R n is 
2-chloro-6-f luoro, 2 , 6-dif luoro-4-methoxy or 2 , 4 , 6-trif luoro. 

Moreover, particular preference is given to compounds IA in which 
5 n, R and R 1 have the meanings given in formula I: 




IA 



With a view to their use, most particular preference is given to 
the compounds I compiled in the tables below* Moreover, the 
groups mentioned in the tables for a substituent are themselves, 
15 independently of the combination in which they axe mentioned, a 
particularly preferred embodiment of the substituent in question. 

Table 1 

Compounds of the formula IA in which R n is 2-chloro and R 1 for 
20 each compound corresponds to one row of Table A 

Table 2 

Compounds of the formula IA in which R n is 2-fluoro and R 1 for 
each compound corresponds to one row of Table A 

25 

Table 3 

Compounds of the formula IA in which R n is 2,6-difluoro and R 1 for 
each compound corresponds to one row of Table A 

30 Table 4 

Compounds of the formula IA in which R n is 2-methoxy and R 1 for 
each compound corresponds to one row of Table A 

Table 5 

35 Compounds of the formula IA in which K u is 2-trif luoromethyl and 
r1 for each compound corresponds to one row of Table A 

Table 6 

Compounds of the formula IA in which R n is 2-trif luoromethyl- 
40 6-chloro and R 1 for each compound corresponds to one row of Table 
A 

Table 7 

Compounds of the formula IA in which R n is 2-chloro, 6-fluoro and 
45 R 1 for each compound corresponds to one row of Table A 
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Table 8 

Compounds of the formula IA in which R n is 2,4,6-trif luoro and R 1 
for each compound corresponds to one row of Table A 

5 Table 9 

Compounds of the formula IA in which R n is 2 , 6-dif luoro-4-methoxy 
and R 1 for each compound corresponds to one row of Table A 

Table 10 

10 Compounds of the formula XA in which Rn is pentafluoro and R 1 for 
each compound corresponds to one row of Table A 

Table 11 

Compounds of the formula IA in which R n is 2-f luoro- 3 -methyl and 
15 R 1 for each compound corresponds to one row of Table A 

Table 12 

Compounds of the formula IA, in which R n is 2-methyl and R 1 for 
each compound corresponds to one row of Table A 

20 

Table 13 

Compounds of the formula IA, in which Rn is 2,4-dimethyl and Ri 
for each compound corresponds to one row of Table A 

25 Table 14 

Compounds of the formula IA, in which R n is 2, 5-dimethyl and R 1 
for each compound corresponds to one row of Table A 

Table 15 

30 Compounds of the formula IA, in which R n is 2-raethyl-4-ethyl and 
R 1 for each compound corresponds to one row of Table A 

Table 16 

Compounds of the formula IA, in which R n is 2 -methyl -4-cyano and 
35 R 1 for each compound corresponds to one row of Table A 

Table 17 

Compounds of the formula IA, in which R n is 2-methyl-4-bromo and 
R 1 for each compound corresponds to one row of Table A 

40 

Table 18 

Compounds of the formula IA, in which R n is 2 -methyl -4-chloro and 
R 1 for each compound corresponds to one row of Table A 



45 
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2 -me thy 1-4 -f luoro and 



R 1 for each compound corresponds to one row of Table A 
5 Table 20 

Compounds of the formula IA, in which R n is 2-methyl-5-f luoro and 
R 1 for each compound corresponds to one row of Table A 

Table 21 

10 Compounds of the formula IA, in which R n is 2-methyl-4-methoxy and 
r1 for each compound corresponds to one row of Table A 

Table 22 

Compounds of the formula IA, in which Rn is 
15 2 -me thy 1-4 -me t hoxy c ar bo ny 1 and R 1 for each compound corresponds to 
one row of Table A 

Table 23 

Compounds of the formula IA, in which Rn is 
20 2-methyl-4-ethoxycarbonyl and R 1 for each compound corresponds to 
one row of Table A 



Compounds of the formula IA, in which R n is 2, 5 -dimethyl -4 -bromo 
25 and R 1 for each compound corresponds to one row of Table A 

Table 25 

Compounds of the formula IA, in which R n is 2,4-difluoro and R 1 
for each compound corresponds to one row of Table A 

30 

Table 26 

Compounds of the formula IA, in which R a is 2-f luoro-4 -bromo and 
R 1 for each compound corresponds to one row of Table A 

35 Table 27 

Compounds of the formula IA, in which Rn is 2-f luoro-4 -chloro and 
Ri for each compound corresponds to one row of Table A 

Table 28 

40 Compounds of the formula IA, in which R n is 2-f luoro-4-methoxy and 
R 1 for each compound corresponds to one row of Table A 



Table 24 



Table 29 

Compounds of the formula IA, in which R n is 2-f luoro-4 -methyl and 
45 R 1 for each compound corresponds to one row of Table A 
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Table 30 

Compounds of the formula IA, in which R n is 2-f luoro-5 -methyl and 
R 1 for each compound corresponds to one row of Table A 

5 Table 31 

Compounds of the formula IA, in which R n is 

2-f luoro-4-methoxycarbonyl and R 1 for each compound corresponds to 
one row of Table A 

10 Table 32 

Compounds of the formula IA, in which R a is 

2-f luoro-4-ethoxycarbonyl and R 1 for each compound corresponds to 
one row of Table A 

15 Table 33 

Compounds of the formula IA, in which R n is 2-f luoro-4 -ethyl and 
R* for each compound corresponds to one row of Table A 

Table 3 4 

20 Compounds of the formula IA, in which R a is 2-f luoro-4 -cyano and 
R 1 for each compound corresponds to one row of Table A 



Compounds of the formula IA, in which Rn is 2, 4, 5-trif luoro and R 1 
25 for each compound corresponds to one row of Table A 

Table 36 

Compounds of the formula IA, in which R n is 2,4-dichloro and R 1 
for each compound corresponds to one row of Table A 

30 

Table 37 

Compounds of the formula IA, in which R n is 2— chloro-4-f luoro and 
R 1 for each compound corresponds to one row of Table A 

35 Table 38 

Compounds of the formula IA, in which Rn is 2-chloro-4-methoxy and 
R 1 for each compound corresponds to one row of Table A 

Table 39 

40 Compounds of the formula IA, in which R n is 2-chloro-4-methyl and 
Ri for each compound corresponds to one row of Table A 



Table 35 



Table 4 0 

Compounds of the formula IA r in which R n is 2-chloro-4-bromo and 
45 R a for each compound corresponds to one row of Table A 
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Table 41 

Compounds of the formula IA, in which R n is 2-chloro-4-ethyl and 
R 1 for each compound corresponds to one row of Table A 

5 Table 42 

Compounds of the formula IA, in which R n is 

2-chloro-4-methoxycarbonyl and R 1 for each compound corresponds to 
one row of Table A 



10 Table 43 

Compounds of the formula IA, in which R n is 

2-chloro-4-ethoxycarbonyl and R 1 for each compound corresponds to 
one row of Table A 



15 Table 44 

Compounds of the formula IA, in which R n is 2-chloro-4-cyano and 
R* for each compound corresponds to one row of Table A 



Table A 



20 



25 



35 



40 



Ho. 


R 1 


A-l 


CE 3 


A— 2 


CH 2 CH 3 


A— 3 


CH 2 CH 2 CH 3 


A-4 


CH(CH 3 )2 


A-5 


CH 2 CH(CH 3 )2 


A-6 


(*) CH(CH 3 )CH 2 CH3 


A-7 


(R) CH(CH3)CH 2 CH 3 


A— 8 


(S) CH(CH 3 )CH 2 CH 3 


A— 9 


(CH 2 ) 3 CH 3 


A- 10 


C(CH 3 ) 3 


A-ll 


(CH 2 ) 4 CH 3 
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The compounds I axe suitable as fungicides. They have excellent 
35 activity against a broad spectrum of phytopathogenic fungi , in 
particular from the class of the Ascomycetes r Deuteromycetes , 
Phycomycetes and Basidiomycetes . Some of them act systemically 
and can be employed in crop protection as foliar- and soil-acting 
fungicides. 

40 

They are especially important for controlling a large number of 
fungi in a variety of crop plants such as wheat, rye r barley, 
oats, rice, maize, grass, bananas, cotton, soybean, coffee, sugar 
cane, grapevines, fruit species, ornamentals and vegetable 
45 species such as cucumbers, beans, tomatoes, potatoes and 
cucurbits, and also in the seeds of these plants. 
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Specifically, they are suitable for controlling the following 
plant diseases: 

Alternaria species in vegetables and fruit, 
Botrytls clnerea (gray mold) in strawberries, vegetables, 
ornamentals and grapevines, 
Cercospora arachldicola in groundnuts, 
Erysiphe cichoracearum and Sphaerotheca fullglnea in 
cucurbits , 

Erysiphe gramlnls (powdery mildew) in cereals, 
10 • Fusarium and Verticillium species in a variety of plants, 
Belminthosporium species in cereals, 
Mycosphaerella species in bananas and groundnuts, 
Phytophthora Infestans in potatoes and tomatoes, 
Plasmopara viticola in grapevines, 
15 • Podosphaera leucotricha in apples, 

Pseudocercosporella herpotrlcholdes in wheat and barley, 
Pseudoperonospora species in hops and cucumbers, 
Puccinia species in cereals, 
Pyricularia oryzae in rice, 
20 • Rhizoctonia species in cotton, rice and lawns, 
Septorla nodorum in wheat, 
Uncinula necator in grapevines, 

Ustilaqo species in cereals and sugar cane, and 
Venturla species (scab) in apples and pears* 
25 

The compounds I are also suitable for controlling harmful fungi 
such as Paecilomyces varlotli in the protection of materials (for 
example wood, paper, paint dispersions, fibers or tissues) and in 
the protection of stored products • 

30 

The compounds I are employed by treating the fungi or the plants, 
seeds, materials or the soil to be protected against fungal 
attack with a fungicidally effective amount of the active 
compounds. The application can be carried out before or after the 
35 infection of the materials, plants or seeds by the fungi. 

The fungicidal compositions generally comprise from 0.1 to 95, 
preferably from 0.5 to 90, % by weight of active compound. 

40 For use in crop protection, the application rates are, depending 
on the kind of effect desired, from 0.01 to 2.0 kg of active 
compound per ha. 



The treatment of seeds generally requires active compound rates 
45 of from 0.001 to 0.1 g, preferably from 0.01 to 0.05 g, per 
kilogram of seed. 
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For use in the protection of materials or stored products, the 
active compound application rate depends on the kind of 
application area and effect desired. Customary application rates 
in the protection of materials are, for example, from 0.001 g to 
5 2 kg, preferably from 0.005 g to 1 kg, of active compound per 
cubic meter of treated material . 

The compounds I can be converted into the customary formulations, 
e.g. solutions, emulsions, suspensions, dusts, powders, pastes 
10 and granules. The use form depends on the specific intended use; 
in any case, it should ensure fine and uniform distribution of 
the compound according to the invention. 

The formulations are prepared in a known manner, e.g. by 
15 extending the active compound with solvents and/or carriers, if 
desired using emulsifiers and dispersants, it being possible to 
use other organic solvents as auxiliary solvents if water is used 
as the diluent. Suitable auxiliaries for this purpose axe 
essentially: solvents such as aromatics (e.g. xylene), 
20 chlorinated aromatics (e.g. chlorobenzenes ) , paraffins (e.g. 
mineral oil fractions), alcohols (e.g. methanol, butanol), 
ketones (e.g. cyclohexanone ) , amines (e.g. ethanolamine , 
dimethylf ormamide ) and water; carriers such as ground natural 
minerals (e.g. kaolins, clays, talc, chalk) and ground synthetic 
25 minerals (e.g. finely divided silica, silicates); emulsifiers 
such as nonionic and anionic emulsifiers (e.g. polyoxy ethylene 
fatty alcohol ethers, alkylsulf onates and arylsulf onates ) , and 
dispersants such as lignosulfite waste liquors and 
methy Icellulose . 

30 

Suitable surfactants are the alkali metal, alkaline earth metal 
and ammonium salts of lignosulfonic acid, naphthalenesulf onic 
acid, phenolsulfonic acid, and dibutylnaphthalenesulf onic acid, 
alkylarylsulf onates, alkyl sulfates, alkylsulf onates, fatty 

35 alcohol sulfates and fatty acids and alkali metal salts and 
alkaline earth metal salts thereof, salts of sulfated fatty 
alcohol glycol ethers, condensation products of sulfonated 
naphthalene and naphthalene derivatives with formaldehyde, 
condensation products of naphthalene or of naphthalene sulfonic 

40 acid with phenol and formaldehyde, polyoxyethylene octylphenol 
ethers, ethoxylated isooctylphenol , octylphenol and nonylphenol, 
alkylphenol polyglycol ethers, tributylphenyl polyglycol ethers, 
alkylaryl polyether alcohols, isotridecyl alcohol, fatty alcohol 
ethylene oxide condensates, ethoxylated castor oil, 

45 polyoxyethylene alkyl ethers, ethoxylated polyoxypropylene, 
lauryl alcohol polyglycol ether acetal, sorbitol esters, 
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lignosulfite waste liquors and methylcellulose. 



Suitable for preparing directly sprayable solutions, emulsions, 
pastes or oil dispersions are petroleum fractions having medium 
5 to high boiling points, such as kerosene or diesel fuel, 

furthermore coal-tar oils and oils of plant or animal origin, 
aliphatic, cyclic and aromatic hydrocarbons , for example benzene, 
toluene, xylene, paraffin, tetrahydronaphthalene, alkylated 
naphthalenes or derivatives thereof, methanol, ethanol, propanol, 
10 butanol, chloroform, carbon tetrachloride, cyclohexanol , 
cyclohexanone, chlorobenzene, isophorone, strongly polar 
solvents, for example dimethylf ormamide, dimethyl sulfoxide, 
N-methylpyrrolidone, and water. 

15 Powders, compositions for broadcasting and dusts can be prepared 
by mixing or joint grinding of the active substances with a solid 
carrier. 

Granules, for example coated granules, impregnated granules and 
20 homogenous granules, can be prepared by binding the active 
compounds to solid carriers. Solid carriers are, for example, 
mineral earths, such as silica gel, silicas, silicates, talc, 
kaolin, attaclay, limestone, lime, chalk, bole, loess, clay, 
dolomite, diatomaceous earth, calcium sulfate, magnesium sulfate, 
25 magnesium oxide, ground synthetic materials, fertilizers, such as 
ammonium sulfate, ammonium phosphate, ammonium nitrate, ureas and 
products of plant origin, such as cereal meal, tree bark meal, 
wood meal and nutshell meal, cellulose powders and other solid 
carriers . 



30 



35 



The formulations generally comprise from 0.01 to 9 5% by weight, 
preferably from 0.1 to 90% by weight, of the active compound. The 
active compounds are employed in a purity of from 90% to 100%, 
preferably from 95% to 100% (according to the NKR spectrum). 

Examples of formulations are: 



I. 5 parts by weight of a compound according to the 
invention are thoroughly mixed with 95 parts by weight of 

40 finely divided kaolin. This affords a dusting composition 

comprising 5% by weight of the active compound. 

II. 30 parts by weight of a compound according to the 
invention are thoroughly mixed with a mixture of 92 parts 

45 by weight of pulverulent silica gel and 8 parts by weight 

of paraffin oil which had been sprayed onto the surface 
of this silica gel. This affords an active compound 
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preparation having good adhesive properties (active 
compound content 23% by weight). 

Ill, 10 parts by weight of a compound according to the 

5 invention are dissolved in a mixture comprising 90 parts 

by weight of xylene, 6 parts by weight of the addition 
product of 8 to 10 mol of ethylene oxide to 1 mol of 
oleic acid N-monoethanolamide , 2 parts by weight of the 
calcium salt of dodecylbenzenesulf onic acid and 2 parts 
10 by weight of the addition product of 4 0 mol of ethylene 

oxide to 1 mol of castor oil (active compound content 
9% by weight) . 

IV- 20 parts by weight of a compound according to the 

15 invention are dissolved in a mixture comprising 60 parts 

by weight of cyclohexanone, 30 parts by weight of 
isobutanol, 5 parts by weight of the addition product of 
7 mol of ethylene oxide to 1 mol of isooctylphenol and 
5 parts by weight of the addition product of 40 mol of 
20 ethylene oxide to 1 mol of castor oil (active compound 

content 16% by weight). 

V. 80 parts by weight of a compound according to the 
invention are mixed well with 3 parts by weight of the 

25 sodium salt of diisobutylnaphthalene— a— sulfonic acid, 

10 parts by weight of the sodium salt of a lignosulf onic 
acid from a sulfite waste liquor and 7 parts by weight of 
pulverulent silica gel r and ground in a hammer mill 
(active compound content 80% by weight). 

30 

VI. 90 parts by weight of a compound according to the 
invention are mixed with 10 parts by weight of 
N-methyl-a-pyrrolidone, affording a solution which is 
suitable for use in the form of very small drops (active 

35 compound content 90% by weight). 

VTI. 20 parts by weight of a compound according to the 

invention are dissolved in a mixture comprising 40 parts 
by weight of cyclohexanone, 30 parts by weight of 

40 isobutanol, 20 parts by weight of the addition product of 

7 mol of ethylene oxide to 1 mol of isooctylphenol and 
10 parts by weight of the addition product of 40 mol of 
ethylene oxide to 1 mol of castor oil. The solution is 
poured into 100 000 parts by weight of water and finely 

45 dispersed therein, affording an aqueous dispersion 

comprising 0.02% by weight of active compound. 
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VIII . 20 parts by weight of a compound according to the 

invention are mixed well with 3 parts by weight of the 
sodium salt of diisobutylnaphthalene-a— sulfonic acid, 
17 parts by weight of the sodium salt of a lignosulfonic 
5 acid from a sulfite waste liquor and 60 parts by weight 

of pulverulent silica gel, and ground in a hammer mill* 
The mixture is finely dispersed in 20 000 parts by weight 
of water, affording a spray liquor comprising 0.1% by 
weight of active compound. 

10 

The active compounds can be applied as such, in the form of their 
formulations or in the application forms prepared therefrom, for 
example in the form of directly sprayable solutions, powders, 
suspensions or dispersions, emulsions, oil dispersions, pastes, 
15 dusts, compositions for broadcasting, or granules, by spraying, 
atomizing, dusting, broadcasting or water ing* The application 
forms depend entirely on the intended uses; in any case, they 
should ensure very fine dispersion of the active compounds 
according to the invention. 

20 

Aqueous use forms can be prepared from emulsion concentrates, 
pastes or wettable powders (spray powders, oil dispersions) by 
addition of water. To prepare emulsions, pastes or oil 
dispersions, the substances can be homogenized in water as such 
25 or dissolved in an oil or solvent, by means of wetting agents, 
tackifiers, dispersants or emulsif iers . However, concentrates 
comprising active compound, wetting agent, tackifier, dispersant 
or emulsifier and possibly solvent or oil which are suitable for 
dilution with water can also be prepared. 

30 

The active compound concentrations in the ready-to-use 
preparations can be varied over a relatively wide range. In 
general, they are from 0.0001 to 10%, preferably from 0.01 to 1%. 

35 It is also possible to use the active compounds with a high 

degree of success in the ultra- low-volume method (UI*V), it being 
possible to apply formulations comprising more than 95% by weight 
of active compound or even the active compound without additives. 

40 Oils of various types, herbicides, fungicides, other pesticides 
and bactericides can be added to the active compounds, if desired 
even immediately prior to application (tank mix). These agents 
can be added to the compositions according to the invention in a 
weight ratio of Is 10 to 10:1. 

45 
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The compositions according to the invention in the" use form as 
fungicides may also be present in combination with other active 
compounds, for example with herbicides, insecticides, growth 
regulators, fungicides or else with fertilizers. In many cases, 
5 mixing of the compounds I, or of the compositions comprising 

them, in the use form as fungicides with other fungicides results 
in a broader fungicidal spectrum of activity. 

The following list of fungicides, in combination with which the 
10 compounds according to the invention can be used, is intended to 
illustrate the possible combinations, but not to impose any 
limitations 

• sulfur, dithiocarbamates and their derivatives, such as 
iron ( III ) dimethy ldithiocarbamate , z inc 

15 dimethy ldithiocarbamate, zinc ethylenebisdithiocarbamate, 

manganese ethylenebisdithiocarbamate, manganese zinc 
ethy lenediaminebisdithiocarbamate , tetrame thy lthiuram 
disulfide, amm onia complex of zinc 

(H,N-ethylenebisdithiocarbamate) , ammonia complex of zinc 
20 ( N , N ' -propy lenebisdithiocarbamate > , zinc 

(N,N'-propylenebisdithiocarbamate) , 
N, N ' -polypropylenebis ( thiocarbamoyl ) disulfide ; 

• nitro derivatives, such as dinitro-( 1-methylheptyl) phenyl 
crotonate, 2-sec-butyl-4 , 6-dinitrophenyl-3 , 3-dimethyl 

25 aery late, 2-sec-butyl-4 , 6-dinitrophenylisopropyl carbonate, 

diisopropyl 5-nitroisophthalate; 

• heterocyclic substances, such as 2-heptadecyl-2-imidazoline 
acetate, 2-cloro-N-( 4 ' -chlorobiphenyl-2-yl) nicotinamide 

2 , 4-dichloro-6- ( o-chloroanilino ) -s-tr iazine , O, O-diethyl 
30 phthalimidophosphonothioate , 

5 -amino- 1- [bis ( dime thy lamino ) phosphinyl ]— 3 -phenyl- 1 , 2 , 4- 
triazole , 2 , 3-dicyano-l , 4-dithioanthraguinone , 
2-thio-l,3-dithiolo[4, 5-bJquinoxaline, methyl 

1- (butylcarbamoyl ) -2-benzimidazolecarbamate, 
35 2 -roethoxycar bony laminobenz imidazole , 

2- (furyl-(2> )benz imidazole, 2-(thiazolyl-(4 ) )benz imidazole, 
N- (1,1,2 , 2-tetrachloroethylthio ) tetrahydrophthalimide , 
N-trichloromethylthiotetrahydrophthalimide, 
N-trichloromethy Ithiophthalimide ? 

40 • N-dichlorof luoromethylthio-N ' , H ' -dimethy 1-N-phenylsulf uric 
diamide , 5-ethoxy-3 -trichloromethyl-1 , 2 , 3-thiadiazole , 
2-thiocyanatomethylthiobenzothiazole, 
1 , 4-dichloro-2 , 5-dimethoxybenzene , 

4-(2-chlorophenylhydrazono)-3-methyl-5-isoxazolone, pyridine 
45 2-thio-l-oxide, 8 -hydroxyqu incline or its copper salt, 

2 , 3 -dihydro-5-carboxanilido-6 -methyl- 1 , 4-oxathiine , 
2 , 3-dihydro-5-carboxanilido-6-methyl-l , 4-oxathiine 
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4 , 4 -dioxide , 2 -methyl -5 , 6-dihydro-4H-pyran-3-c*axboxanilide , 
2-methylf uran-3-carboxanilide , 
2 , 5-dimethylf uran-3-carboxanilide, 
2 , 4 r 5-trimethylf uran-3-carboxanilide , 
5 N-cyclohexyl-2 , 5-dimethylf uran-3-carboxamide, 

N-cyclohexyl-N-methoxy-2 , 5-dimethylf uran-3-carboxamide, 
2-methylbenzanilide, 2-iodobenzanilide , N-f ormyl-N-raorpholine 
2 , 2 , 2-trichloroethyl acetal, 
piperazine-1 , 4-diyl-bis-l- (2,2,2- 

10 trichloroethyl ) f ormamide, 1- ( 3 , 4-dichloroanilino ) -1- 

f ormy lamino-2 , 2 , 2 -trichloroethane 
2 r 6-diJnethyl-N-tridecylmorpholine or its salts, 
2,6-dimethyl-N-cyclododecylmorpholine or its salts r 
N- [ 3- (p-tert-butylphenyl ) -2-methylpropyl ]-cis- 

15 2 , 6-dimethylmorpholine , N- [ 3- (p-tert-butylphenyl ) -2 -methyl - 

propyl ] piper idine , 1- [ 2- ( 2 , 4-dichlorophenyl ) -4-ethyl-l , 3-di- 
oxolan-2-yl-ethyl ] -1H-1 , 2 , 4-triazole , 1- [ 2- (2 r 4-dichloro- 
phenyl ) -4-n-propyl-l , 3 -dioxolan-2 -y le thy 1 ] - 1H- 1 , 2 , 4-triazole , 
N _ ( n-propyl ) -N- ( 2 , 4 , 6-tr ichlorophenoxy ethyl ) -N ' -imidazolylure 

20 a , 1 - ( 4 -chlor ophenoxy ) -3 , 3 -dimethyl- 1 - ( 1 H- 1 , 2 , 4 -tr iazo 1- 1 - 

yl ) -2-butanone, 1- (4-chlorophenoxy ) -3 , 3 -dimethyl- 1- 
( 1H-1 , 2 , 4-triazol- 1-yl ) -2-butanol , ( 2RS , 3RS ) -1- [ 3 - ( 2-chloro- 
phenyl ) -2- ( 4-f luorophenyl ) oxiran-2-ylroethyl ] -1H-1 ,2,4- 
triazole , a-( 2 -chlorophenyl ) -a-< 4 -chlorophenyl ) -5-pyrimidine- 

25 methanol, 5-butyl-2-dimethylamino-4-hydroxy-6- 

methylpyr iinidine , bis (p -chlorophenyl ) -3-pyr idinemethanol , 
1 , 2-bis ( 3-ethoxycarbonyl-2-thioureido ) benzene, 1 , 2-bis- < 3- 
methoxycarbonyl-2-thioureido ) benzene ; 

♦ strobilurins, such as methyl-E-methoximinc>-[a— (o— tolyloxy >— 
30 o-tolyl] acetate, methyl E~2-{ 2-[ 6— ( 2— cyanophenoxy ) - 

pyr imidin— 4— y loxy ] -pheny 1>— 3— methoxyacry late , methyl - 
E -methox imino - [a- (2 -phenoxypheny 1 ) ] acetamide , 
methyl-E-roethoximino--[a--( 2 , 5— dimet hy lphenoxy ) — o- 
toly 1 J acetamide , methyl E-2-{2-[2-trif luoromethylpyrid-6- 
35 yl]oxymethyl]phenyl}-3-methoxyacrylate, methyl 

( E , E ) -methox imino- { 2- [ 1 - ( 3 -tr if luor omethylphenyl > ethyl idene- 

aminooxymethyl ]phenyl>acetate , methyl 

N- ( 2 -{ [ 1 - ( 4 -chlorophenyl ) -lH-pyrazol-3-yl )oxymethyl>phenyl ) - 
N-methoxycarbamate ; 
40 • anilinopyrimidines, such as N— ( 4 , 6— dimet hylpyr imidin— 2 — 

yl } aniline, »-[ 4-methyl-6— ( 1— propynyl ) pyrimidin-2-yl ] aniline , 
N— [ 4-methyl— 6-cyclopropylpyr imidin— 2— yl ] aniline; 

• phenylpyr roles, such as 4— (2 , 2-dif luoro— 1, 3— benzodioxol— 4— 
y 1 ) pyrrole-3-carbonitrile ; 

45 • cinnamamides, such as 3-( 4-chlorophenyl)— 3-( 3 , 4— dimethoxy- 
phenyl ) acryloylmorpholide , 3— ( 4-f luorophenyl )-3- 
( 3 , 4— diroethoxy-pheny 1 ) acryloylmorpholide ; 
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♦ and a variety of fungicides, such as dodecylguanidine 
acetate, 1- ( 3-bromo-6-methoxy-2-methylphenyl ) -1- ( 2 , 3 , 4- 
trimethoxy-6 - methylpheny 1 ) methanone , 3 - [ 3- ( 3 , 5 -dimethyl - 
2-oxycyclohexyl ) -2 -hydroxy ethyl ] glutarimide , 
5 hexachlorobenzene, methyl N-(2, 6-dimethylphenyl )-N- 

( 2 -f uroy 1 > -DL-alaninate , DL-N- ( 2 , 6-dimethylphenyl ) — K— ( 2 r - 
methoxyacetyl ) alanine methyl ester , N- ( 2 , 6-dimethylphenyl ) - 
N-chloroacetyl-D , L- 2 -aminobu tyro lactone , 
DL-N- ( 2 , 6-dimethylphenyl ) — N— ( phenylacetyl ) alanine methyl 

10 ester , 5-methyl-5-vinyl-3- ( 3 , 5-dichlorophenyl ) -2 , 4 -dioxo-1 , 3- 

oxazolidine , 3- { 3 , 5-dichlorophenyl ) -5-methyl-5-methoxy- 
methyl-1 , 3-oxazolidine-2 , 4-dione , 3-( 3 / 5-dichloro- 
phenyl) -1-isopropylcarbamoylhydantoin, N- ( 3, 5-dichloro- 
phenyl ) -1 , 2-dimethylcyclopropane-l , 2-dicarboximide , 

15 2-cyano- [ N- (ethylaminocarbonyl ) -2 -methoximino ] acetamide , 

1- [ 2 - ( 2 , 4-dichlorophenyl ) pentyl ] -1H-1 ,2,4 -tr iazole , 
2 , 4-dif luoro-a- ( 1H-1 , 2 , 4 -triazoly 1-1 -methyl )benzhydryl 
alcohol , N-( 3-chloro-2 , 6-dinitro-4-trif luoromethylphenyl ) - 
5-trif luoro— methyl-3-chloro-2-aminopyridine , 

20 1- { (bis- ( 4-f luorophenyl )methylsilyl )methyl ) -1H-1 ,2,4- 

triazole, dimethyl- 5 -chloro-2 -cyano-4-p-toly limidazole- 
1-sulf onamide, 3 , 5-dichloro-N- ( 3-chloro-l-ethyl-l-methyl-2- 
oxopropy 1 ) -4 -me thy lbenzamide . 



25 Synthesis examples 

The procedures given in the synthesis examples below were used to 
obtain further compounds I by appropriate modification of the 
starting materials. The compounds obtained in this manner are 
30 listed in the tables that follow, together with physical data. 



Example 1 Preparation of 

5 , 7-dimethyl-6-phenyl-l , 2 , 4-triazolo [ 1 , 5a]pyrimidine 

35 

A mixture of 0.84 g (10 mmol) of 3-aminotria20le and 1.8 g 
(28 mmol) of 3 -phenylpentane-2 , 4-dione in 5 g of tributylamine 
was heated at 140°C-180°C for 8 hours. After cooling to 20-25°C, 
the precipitate was filtered off and washed with diisopropyl 

40 ether. This gave 0.3 g of the title compound as colorless 

crystals. The filtrate was extracted with dil. hydrochloric acid 
and the organic phase was discarded. Following neutralization, 
the aqueous phase was extracted with ethyl acetate and 
concentrated. The residue gave, after silica gel chromatography 

45 (cyclohexane /ethyl acetate mixtures), an additional 0.5 g (total 
36%) of the title compound as a yellowish crystalline material. 
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iH-NMR (CDC1 3 , & in ppm) : 8.5 (s, 1H) ; 7.5 (m, 3H)?7.2 (m r 2H); 
2,6 (s, 3H); 2-45 (s, 3H) . 



5 



Example 2 Preparation of 

7-cyclohexyl-5-methyl-6- ( 2 -CI- , 6-F-phenyl ) -1 , 2 , 4- 
triazolo[ l,5a]pyrimidine [1-4 J 



a) 7-cyclohexyl-5- (diethylmalon-2-yl ) -6- (2-C1- , 6-F-phenyl ) - 
1,2, 4-triazolo [ 1 , 5a ] pyrimidine 

10 

A mixture of 30 g (0.18 rool) of diethyl malonate in 30 ml of 
acetonitrile was treated with 0.3 g (12 mmol) of sodium hydride. 
2.8 g (7.6 imnol) of 5-chloro-7-cyclohexy 1-6- ( 2 -CI- , 6-F-phenyl ) - 
1,2, 4-triazolo (1,5a) pyrimidine (WO-A 99/41255) were then added, 

15 and the reaction mixture was stirred at about 70°C for 
approximately 5 hours. The sodium salt of the product 
precipitated as a yellow solid which was filtered off and washed 
with acetonitrile. The residue was mixed with a little kieselguhr 
and stirred with a mixture of dil. hydrochloric acid and ethyl 

20 acetate. The acetonitrile washing phase was likewise stirred with 
dil. hydrochloric acid/ethyl acetate. The combined ethyl acetate 
phases were dried and concentrated. The residue crystallized and 
was digested with diisopropyl ether. This gave 1.4 g (38%) of the 
title compound as a colorless solid. 

25 

iH-NMR (CDC1 3 , 6 in ppm): 8.55 (s, 1H) ; 7.5 (m, 2H> ; 7.2 (t r 1H); 
4.6 {s, 1H)? 4.0 - 4.4 (m, 4H) ; 2.3 - 2.9 (m, 3H) ; 1.6 - 1-9 ( m, 
5H); 1.05 - 1.4 (m, 9H) . 

30 b ) 7-cyclohexyl-5-methyl-6- ( 2-chloro-, 6-f luorophenyl ) -1 , 2 , 4-tri- 
azolo [ 1 , 5a ] pyrimidine 

A mixture of 1.1 g (2.2 mmol) of 7-cyclohexyl-5- (diethylmalon-2- 
yl) -6- ( 2 -C1-, 6-F-phenyl) -1 , 2 , 4-triazolo [ 1 , 5a ] pyrimidine (Example 

35 2a) in 10 ml of cone, hydrochloric acid was stirred at 80-9 0°C for 
2 hours. After cooling to 20-25°C, the mixture was diluted with 
water and the aqueous phase was extracted with CH2CI2. The 
combined organic phases were washed with sodium carbonate 
solution, dried and concentrated. The residue crystallized and 

40 was digested with diisopropyl ether. This gave 0.5 g (66%) of the 
title compound as a colorless solid of m.p. 182-184°C. 



iH-NMR (CDCI3, 6 in ppm): 8.5 (s, 1H); 7.5 (m r 2H); 7.2 (t, 1H) ; 
2.2 - 2.9 (m, 3H); 2.6 (s, 3H) ; 1.6 - 1.9 (m, 5H)y 1.15 - 1.4 
45 (m, 3H). 



# 
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Example 3 Preparation of 

7-isobutyl-5-ethyl-6-( 2 -CI- , 6-F-phexiyl ) -1 , 2 , 4-triazolo- 
[l,5a]pyrimidine [1-14] 

5 A stream of argon was passed through a mixture of 1.7 g (5 m mol) 
of 5-Cl-7-isobutyl-6- ( 2-Cl- , 6-F-phenyl ) -1 , 2 , 4- 
triazolo[l, 5a]pyrimidine (WO-A 99/41255) in 4 0 ml of 
tetrahydrofuran for about 15 min. 0.15 g (0.25 mmol) of 
( 1, 3 -bis (diphenylphosphino) propane) nickel (II) chloride and 0.75 g 

10 (6 mmol) of diethylzinc were then added, and the mixture was 

stirred at 20-25°C for approximately 3 hours. The reaction mixture 
was diluted with water and extracted with CH2CI2. The combined 
organic phases were dried and concentrated. The residue gave, 
after silica gel chromatography (RP 18) with eye lohexane /ethyl 

15 acetate mixtures, 0.2 g (12%) of the title compound as a 
colorless solid of m.p. 106-108°C. 

iH-NMR (CDC1 3/ 6 in ppm) : 8.5 (s r 1H) ; 7.5 (m, 1H); 7.45 (d, 1H); 
7.2 (t, 1H); 3.05 (dd, 1H) j 2.7 (m, 3H); 2-3 (m, 1H) ; 1.25 
20 (t, 3H)? 0.9 (d, 3H); 0.8 (d, 3H) . 
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Examples of the activity against harmful fungi 



The fungicidal activity of the compounds of the formula I was 
5 demonstrated by the following experiments: 



The active compounds, separately or together, were formulated as 
a 10% strength emulsion in a mixture of 70% by weight of 
cyclohexanone, 20% by weight of Kekanil® LN (Lutensol® AP6, 
10 wetting agent based on ethoxylated alkylphenols having 

emulsifying and dispersing action) and 10% by weight of wettol®EM 
(nonionic emulsifier based on ethoxylated castor oil) and diluted 
with water to the desired concentration. 

15 The compounds A to F known from WO-A 99/41255 served as 
comparative active compounds: 



20 



25 



30 





CI 


NO. 


known from 




A 


WO-A 99/41255, No.2c 


4-CH3-C-C 6 Hio 


B 


WO-A 99/41255, No. 26 


CH 2 CH(CH 3 ) 2 


C 


WO-A 99/41255, No. 27 


CH(CH 3 ) 2 


D 


WO-A 99/41255, No. 29 


C-C5H9 


E 


WO-A 99/41255, No. 30 


C-^ 7 Hl3 


F 


WO-A 99/41255, No. 31 


C 6 H 5 



Use Example 1 — Activity against Alternaria solani on tomatoes 

The leaves of potted plants of the cultivar "GroBe Fleischtomate 
35 St. Pierre" were sprayed to runoff point with an aqueous 

suspension which had been prepared from a stock solution made of 
10% of active compound, 63% of cyclohexanone and 27% of 
emulsifier. The following day, the leaves were infected with an 
aqueous zoospore suspension of Aiternaraa solani in a 2% biomalt 
40 solution having a density of 0.17 x 10 6 spores/ml. The plants were 
then placed in a water- vapor-saturated chamber at 20-22°C. After 5 
days, the foliar blight on the untreated but infected control 
plants had developed to such an extent that the infection could 
be determined visually in %. 
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In this test, the plants which had been treated with 63 ppm of 
the active compounds 1-3 to 1-8, 1-11 to 1-15, 1-18 , 1-20, 1-22, 
1-23, 1-25, 1-26, 1-28 to 1-32, 1-35 to 1-37, 1-40, 1-41, 1-42, 
1-44, 1-47, 1-48, 1-50 to 1-54, 1-56, 1-58, 1-59, 1-61, 1-62, 
5 1-64 and 1-67 to 1-74 of Table 1 showed an infection of at most 
10%, whereas the plants which had been treated with 63 ppm of the 
comparative active compounds C and D showed an infection of at 
least 80% and the untreated plants an infection of 100%, 

10 Use Example 2 — protective activity against mildew of cucumbers 

Leaves of cucumber seedlings of the cultivar "Chinesische 
Schlange" which had been grown in pots were, at the cotyledon 
stage, sprayed to runoff point with an aqueous preparation of 

15 active compound which had been prepared using a stock solution 
made of 10% of active compound, 63% of cyclohexanone and 27% of 
emulsifier. 20 hours after the spray coating had dried on, the 
plants were inoculated with an aqueous spore suspension of mildew 
of cuc umb ers (Sphaerotheca fuliginea) . The plants were then 

20 cultivated in a greenhouse at 20-24°C and 60-80% relative 
atmospheric humidity for 7 days. The extent of the mildew 
development was then determined visually in % infection of the 
cotyledon area. 

25 in this test, the plants which had been treated with 63 ppm of 
the active compounds 1-3 to 1-9, 1-11 to 1-15, 1-17, 1-18, 1-20, 
1-22, 1-23, 1-25, 1-26, 1-28 to 1-32, 1-34, 1-35, 1-37, 1-38, 
1-40, 1-41, 1-43, 1-46, 1-47, 1-52, 1-53, 1-58, 1-63, 1-64, 1-66 
to 1-75, 1-93 and 1-94 of Table I showed no infection or an 

30 infection of at most 10%, whereas the plants which had been 

treated with 63 ppm of the comparative active compounds A to F 
showed an infection of at least 60% and the untreated plants an 
infection of 100%. 

35 Use Example 3 — Protective activity against net blotch of barley 
( pyrenophora teres ) 

Leaves of barley seedlings of the cultivar "Igri" which had been 
grown in pots were sprayed to runoff point with an aqueous 

40 preparation of active compound which had been prepared from a 
stock solution made of 10% of active compound, 63% of 
cyclohexanone and 27% of emulsifier and were inoculated 24 hours 
after the spray coating had dried on with an aqueous spore 
suspension of Pyrenophora teres, the net blotch pathogen. The 

45 test plants were then placed in a greenhouse at 20-24°C and 

95-100% relative atmospheric humidity. After 6 days, the extent 
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of the development of the disease was determined visually in % 
infection of the entire leaf area. 

in this test, the plants which had been treated with 63 ppm of 
5 the active compounds 1-3 to 1-8, 1-11, 1-12, 1-14, 1-15, 1-18, 
1-22, 1-23, 1-25, 1-26, 1-28 to 1-32, 1-35, 1-36, 1-37, 1-40 to 
1-44, 1-47, 1-50 to 1-53, 1-58, 1-61 to 1-64, 1-66 to 1-74 and 
1-77 of Table I showed an infection of at most 20%, whereas the 
plants which had been treated with 63 ppm of the comparative 
10 active compounds B, D and F showed an infection of at least 60% 
and the untreated plants an infection of 10 0%. 
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We claim: 

1. a triazolopyrimidine of the formula I 




10 in which the index and the substituents are as defined below: 

n is 0 or an integer from 1 to 5; 

R is halogen, cyano, hydroxy, cyanato (OCN) , C x -C 8 -alkyl, 
15 C 2 -C 10 -alkenyl, C 2 -Ci 0 -alkynyl, Ci-C6-haloalkyl, 

C 2 -Ci 0 -haloalkenyl, Ci-C 6 -alkoxy, C 2 -Ci 0 -alkenyloxy , 
C 2 -Cio-alkynyloxy, Cx-Cs-haloalkoxy, C 3 -C 6 -cycloalkyl, 
C 3 -C 6 -cycloalkenyl r C 3 -C € -cycloalkoxy, 
Ci-C 8 -alkoxycarbonyl r C 2 -C 10 -alkenyloxycarbonyl, 
20 C 2 -Cio-alkynyloxycarbonyl r aminocarbonyl r 

Ci-Ce-alkylaminocarbonyl, di-(Ci-C 8 )alkylaminocarbonyl, 
Ci-Ce-alkoximinoalkyl r C 2 -Ci 0 -alkenyloximiiK>carbonyl , 
C 2 -Cio-alkynyloximinoalkyl , Ci-C 8 -alkylcarbonyl , 
C 2 -Cio-alkenylcarbonyl, C 2 -Ci 0 -alkynylcarbonyl, 
25 c 3 -C 6 -cycloalkylcarbonyl, or a five- to ten-ioembered 

saturated, partially unsaturated or aromatic heterocycle 
which contains one to four heteroatoms from the group 
consisting of O, N and S; 

30 R 1 is Cx-Cio-alkyl, C 2 -C 10 -alkenyl, C 2 -Ci 0 -alkynyl, 

C 3 -Ci 2 -cycloalkyl, c 3 -Ci 0 -cycloalkenyl, phenyl or 
naphthy 1 , 

where R and/or R 1 may be partially or fully halogenated or 
35 may be substituted by one to four identical or different 

groups R a : 

r& is halogen, cyano, nitro, hydroxyl, Ci-C 6 -alkyl, 
Ci-Ce-haloalkyl , Ci-C 6 -alkylcarbonyl , 

40 c 3 -C 6 -cycloalkyl f Ci-C 6 -alkoxy, Ci-C 6 -haloalkoxy, 

Ci-C 6 -alkoxycarbonyl, Ci-Ce-alkylthio, 
Ci-C6-alkylamino, di-Ci-C 6 -alkylamino, C 2 -C 6 -alkenyl, 
C 2 -C 6 -alkenyloxy, C 3 -C 6 -alkynyloxy, C 3 -C 6 -cycloalkyl, 
Ci-Ce-alkoximino, C 2 -Ci 0 -alkenyloximino, 

45 c 2 -Cio-alkynyloximino, aryl-Ci-C a -alkyloximino, 

C 2 -c 10 -alkynyl, C 2 -Cio-alkenyloxy car bony 1, 
C 2 -Cxo-alkynyloxycarbonyl, phenyl, naphthyl, a five- 
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to -ten -member ed saturated, partially unsaturated or 
aromatic heterocycle which contains one to four 
heteroatoms from the group consisting of O, N and S r 

5 where these aliphatic , alicyclic or aromatic groups 

for their part may be partially or fully halogenated 
or may carry one to three groups R b : 

VP is halogen, cyano, nitro, hydroxyl, mercapto, 

10 amino, carboxyl, aminocaxbonyl , 

aminothiocarbonyl, alkyl, haloalkyl, alkenyl, 
alkenyloxy, alkynyloxy, alkoxy, haloalkoxy, 
alkylthio , alkylamino , 
dialkylamino, f onnyl , alkylcarbonyl , 

15 alkylsulfonyl, alkylsulfoxyl, alkoxycarbonyl, 

alkylcarbonyloxy , alky laminocarbony 1 , 
dialkylaminoc arbonyl , alky laminothiocaxbonyl , 
dialkylaminothiocarbonyl, where the alkyl groups 
in these radicals contain 1 to 6 carbon atoms 

20 and the alkenyl or alkynyl groups mentioned in 

these radicals contain 2 to 8 carbon atoms; 

and/or one to three of the following radicals: 

25 cycloalkyl, cycloalkoxy, heterocyclyl, 

heterocyclyloxy, where the cyclic systems 
contain 3 to 10 ring members; aryl, aryloxy r 
arylthio , aryl-Ci-C 6 -alkoxy , ar y 1— C i-C 6 --a Iky 1 , 
hetaryl, hetaryloxy, hetarylthio, where the aryl 

30 radicals preferably contain 6 to 10 ring members 

and the hetaryl radicals 5 or 6 ring members, 
where the cyclic systems may be partially or 
fully halogenated or substituted by alkyl or 
haloalkyl groups; and 

35 

r2 is Cx-C^-alkyl, C 2 -C 4 -alkenyl or C 2 -C 4 -alkynyl, which may 
be substituted by halogen, cyano, nitro, Ci-C 2 -alkoxy or 
d-C 4 -alkoxyc arbonyl . 

40 2. A triazolopyrimidine of formula I as claimed in claim 1, in 
which the index and the substituents are as defined below: 

n is 0 or an integer from 1 to 5; 

45 R is halogen, cyano, Ci-C 6 -alkyl, C 2 -Ci 0 -alkenyl, 

C 2 -Cio-alkynyl, Ci-Ce-haloalkyl, C 2 -C 10 -haloalkenyl, 
Ci-C 6 -alkoxy, C 2 -Ci 0 -alkenyloxy, C 2 -Ci 0 -alkynyloxy, 
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Ci-C 6 -haloalkoxy, C 3 -C 6 -cycloalkyl, C 3 -C 6 -cycloalkenyl, 
C 3 -C6-cycloalkoxy or a five- to ten -member ed saturated, 
partially unsaturated or aromatic heterocycle which 
contains one to four heteroatoms from the group 
5 consisting of O f N and S; 



Ri is Ci-Cio-alkyl, C 2 -Ci 0 -alkenyl, C 2 -Ci 0 -alkynyl, 

C 3 -C 10 -cycloalkyl, C 3 -Ci 0 -cycloalkenyl, phenyl, naphthyl, 
or a five- to ten -member ed saturated, partially 
10 unsaturated or aromatic heterocycle which contains one to 

four heteroatoms from the group consisting of 0, N and S, 



where R 1 may be partially or fully halogenated or may be 
substituted by one to four identical or different groups 
15 R a : 

R* is halogen, cyano, nitro, hydroxyl, Ci-C 6 -alkyl, 
C x -C 6 -haloalkyl, Ci-C 6 -alkylcarbonyl, 
C 3 -C6-cycloalkyl, Ci-C 6 -alkoxy , Ci-C 6 -haloalkoxy, 

20 Ci-C 6 -alkoxycarbonyl, C!-C 6 -alkylthio, 

Ci-C6-alkylamino, di-Ci-Cg-alkylamino, C 2 -C6-alkenyl, 
C 2 -Ce-alkenyloxy r C 3 -C$-alkynyloxy , C 3 -Ce-cycloalkyl, 
phenyl, naphthyl, a five- to ten-roembered saturated, 
partially unsaturated or aromatic heterocycle which 

25 contains one to four heteroatoms from the group 

consisting of O, N and S, 



where these aliphatic, alicyclic or aromatic groups for 
their part may be partially or fully halogenated or may 
30 carry one to three groups R b , and 

R 2 is C!-C4-alkyl which may be substituted by halogen, 
cyano, nitro or Ci-C 2 -alkoxy . 

35 3 • A triazolopyrimidine of the formula I as claimed in claim 1, 
in which the index and the substituents are as defined below: 



n is an integer from 1 to 3; 



40 R is fluorine, chlorine, bromine, cyano, Ci-C6-alkyl, C1-C6- 

alkoxy, Ci-C 6 -alkoxycarbonyl, Ci-C 6 -alkylcarbonyl, Ci-C 6 - 
alkoximino-Ci-C 6 -alkyl, C 2 -C 6 -alkenyloximino-C 1 -C 6 -alkyl f 
C 2 -C 6 -alkynyloximino-C 1 -C6-alkyl; 

45 R 1 is C 3 -C 8 -alkyl, C 3 -C 8 -alkenyl, C 3 -C 8 -alkynyl, C 3 -C 6 - 

cycloalkyl, C 5 -C 6 -cycloalkenyl? 
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r* is halogen, cyano, Ci-C6-alkyl, C2-C6-alkenyl, C 2 -C 6 - 
alkynyl r Ci-Cg-alkoxy, Ci-C 6 -alkoxycarbonyl r Ci-C 6 - 
alkoximi no , C2-C6-alkenyloximino f C2-C 6 -alkynyloximino; 

5 R c is halogen, cyano, Ci-C6-alkyl, C 2 -C 6 -alkenyl, C 2 -C 6 - 

alkynyl, Ci-C 6 -alkoxy? 

R 2 is Ci-C4-alkyl which may be substituted by halogen. 

10 4 . A process for preparing compounds of the formula I as claimed 
in claims 1 to 3 by reacting 5-aminotriazole of the formula 
II 

with dicarbonyl compounds of the formula III 

G^^^^r III 
O^-R 1 

5. A process for preparing compounds of the formula I ' 

25 # 



35 




30 where n, R and R 1 are as defined in claims 1 to 3 and R A is 

hydrogen or Ci-C3-alkyl which may be substituted as claimed in 
claims 1 to 3, by reacting halogen compounds of the formula 
IV 




IV 



in which X is halogen with substituted malonic acid esters of 
40 the formula V 

RA 

r^T^T° RX V 

45 in which R x is Ci-C 4 -alkyl, allyl f phenyl or benzyl to give 

compounds of the formula VI 
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VI 



followed by hydrolysis of VI to give the acid VTa and 
decarboxylation of Via 

R 1 




Via 

POOR 



15 6. A dicarbonyl compound of the formula III as set forth in 
claim 4, where R 1 are Ci-Cio-alkyl, C 2 -Ci 0 -al3cyl / 
C 2 -Cio-al)cynyl f C3-Ci 2 -cycloalkyl or C 3 -C 10 -cycloalkenyl, n f R 
and R 2 are each as defined in claim 1, R and/or R l may be 
substituted as set forth in claim 1, and R 1 and R 2 are not 

20 both methyl. 

7. A composition suitable for controlling harmful fungi, which 
composition comprises a solid or liquid carrier and a 
compound of the formula I as claimed in claim 1. 

25 

8 . The use of the compounds I as claimed in claim 1 for 
preparing a composition suitable for controlling harmful 
fungi • 

30 9. A method for controlling harmful fungi f which comprises 

treating the fungi or the materials , plants, the soil or the 
seeds to be protected against fungal attack with an effective 
amount of a compound of the formula I as claimed in claim 1 . 

35 



40 



45 
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